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(57) Abstract: In an electroacoustic transducer (1) having a magnet system (7) and having a moving coil (15), which is disposed in 
the air gap (14) of the magnet system (7), and having a diaphragm (17) attached to the moving coil (15) the diaphragm (17) has a 
mounting zone (24) for mounting the moving coil (15), the diaphragm (17) having projections (25) in the mounting zone (24) and 
the diaphragm (17) having an interspace between every two projections (25), two stabilizing walls (32, 33), which are inclined with 
respect to the diaphragm axis (18), are arranged each interspace and are arranged so as to form a roof shape and are formed so as to 
project beyond the mounting zone (24) in radial directions. 
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Electroacoustic transducer having a diaphragm with coil mounting projections and interposed 
stabilizing walls 



The invention relates to an electroacoustic transducer as defined in the opening 
part of claim 1 . 

The invention further relates to a diaphragm as defined in the opening part of 

claim 4. 

Such an electroacoustic transducer and such a diaphragm are known, for 
example from the patent document EP 0 876 079. In the known transducer and the known 
diaphragm the intermediate spaces between the projections in the mounting zone are formed 
by gaps, which are situated in the mounting zone only, as a result of which the projections 
and gaps together form exactly a ring. Practical tests have shown that with such a 
construction the diaphragm of the known transducer is not stable enough, i.e. not stiff 
enough, in the mounting zone for the moving coil, which may lead to tumbling movements of 
the moving coil during operation of the known transducer, as a result of which the moving 
coil may come into contact with parts of the magnet system, which is unfavorable and 
undesirable. 

It is an object of the invention to preclude the aforementioned problems and to provide an 
improved electroacoustic transducer and an improved diaphragm. 

According to the invention, in order to achieve this object, the characteristic 
features defined in the characterizing part of claim 1 are provided in an electroacoustic 
transducer as defined in the opening part of claim 1. 

Furthermore, according to the invention, in order to achieve this object, the 
characteristic features defined in the characterizing part of claim 4 are provided in a 
diaphragm as defined in the opening part of claim 4. 

As a result of the provision of the characteristic features in accordance with 
the invention it is achieved in a simple manner and substantially without any additional cost 
that a diaphragm in accordance with the invention for an electroacoustic transducer in 
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accordance with the invention has a stable behavior in directions transverse to the diaphragm 
axis, i.e. also in its mounting zone in which the projections for holding the moving coil, 
which are separated by gaps, are situated. The stabilizing walls provide a good stabilization 
of the diaphragm in its mounting zone without the movability in a direction parallel to the 
5 transducer axis being affected thereby. 

In a transducer in accordance with the invention and a diaphragm in 
accordance with the invention it has proved to be very advantageous when, in addition, the 
characteristic features as defined in claim 2 and claim 5, respectively, are provided. Such a 
construction has the advantage that it is particularly simple and easy to manufacture. 

10 In a transducer in accordance with the invention and a diaphragm in 

accordance with the invention it has proved to be very advantageous when, in addition, the 
characteristic features as defined in claim 3 and claim 6, respectively, are provided. Such a 
construction guarantees a good stabilization and simple manufacture. 

The above-mentioned as well as further aspects of the invention will become 

15 apparent from the embodiment described hereinafter by way of example and will be 
elucidated with reference to this example. 



The invention will now be described in more detail with reference to the 
20 drawings, which show an embodiment given by way of example but to which the invention is 
not limited. 

Fig. 1 is a partly diagrammatic cross-sectional view to a scale larger than full 
scale, which shows an electroacoustic transducer in accordance with an embodiment of the 
invention, which transducer is constructed as a loudspeaker and includes a diaphragm in 
25 accordance with an embodiment of the invention. 

Fig. 2 shows the diaphragm of the transducer of Fig. 1 in a position which is 
inverted with respect to Fig. 1. 

Fig. 3 shows the profile of the diaphragm shown in Fig. 2. 

Fig. 4 shows the diaphragm of Fig. 2 in an underneath view taken in 
30 accordance with the arrow IV in Fig. 2. 

Fig. 5 shows the diaphragm of Figs. 2 and 4 in an oblique underneath view. 

Fig. 6 shows a portion of the diaphragm of Figs. 2, 4 and 5, which portion is 
marked by a dash-dot line VI in Fig. 5. 



WO 01/56330 PCT/EP00/13215 



Fig. 1 shows a transducer 1. The transducer 1 has a substantially pot-shaped 
housing 2, which comprises a housing bottom 3, a hollow cylindrical housing wall 4 and a 
cross-sectionally angular housing rim 5. The housing bottom 3 has a circularly cylindrical 
5 passage 6. 

The transducer 1 has a magnet system 7. The magnet system 7 consists of a 
magnet 8, a pole plate 9 and a pot 10, which is often referred to as the outer pot and which 
consists of a pot bottom 1 1, a hollow cylindrical pot portion 12, and a pot flange 13 which 
projects radially from the pot portion 12. By means of the pot flange 13 of the pot 10 the 

10 entire magnet system 7 is secured to the housing bottom 3 of the housing 2 in that an 

adhesive joint is formed between the pot flange 13 and the housing bottom 3. The pot 10 of 
the magnet system 7 traverses the passage 6 in the housing bottom 3, a mechanically and 
acoustically sealed connection being provided between the housing bottom 3 and the pot 10, 
which connection is formed by a press-fit but which may alternatively be formed by, for 

15 example, an adhesive joint. 

Between the circumferential bounding surface of the pole plate 9 and the end 
portion of the hollow cylindrical pot portion 12, which end portion faces the pole plate 9, an 
air gap 14 is formed. A moving coil 15 of the transducer 1 is disposed partly in the air gap 14. 
By means of the magnet system 7 the moving coil 15 can be set into vibration in a direction 

20 substantially parallel to a direction of vibration, indicated by a double arrow 16 in Fig. 1. The 
moving coil 15 is connected to a diaphragm 17 of the transducer 1. The construction of the 
diaphragm 17 is described in detail hereinafter. 

The diaphragm 17 is capable of vibration in a direction parallel to a diaphragm 
axis 18, which also forms a transducer axis of the transducer 1. The diaphragm 17 has a front 

25 side 19 and a rear side 20. The diaphragm 17 further has an inner zone 21 which, in the 

present case, is concave with respect to the acoustic free space situated in front of the front 
side 19 of the diaphragm 17. As a result of the concave shape of the inner zone 21a 
diaphragm 17 having a particularly small overall height is obtained. However, it is also 
possible to use a diaphragm 17 having an inner zone 21 which is convex with respect to the 

30 acoustic free space. Furthermore, the diaphragm 17 has a curved outer zone 22, which 

adjoins a plane annular peripheral zone 23. The diaphragm 17 is connected to the housing rim 
5 by means of the peripheral zone 23, which is effected by means of an adhesive joint. 
However, instead of an adhesive joint it is possible to use an ultrasonic weld. The diaphragm 
17 has a mounting zone 24 between the inner zone 21 and the outer zone 22. The mounting 
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zone 24 serves and is constructed for mounting the moving coil 15. The diaphragm 17 a total 
of twelve (12) equi-angularly spaced projections 25 in the mounting zone 24. The projections 
25 project from the rear side 20 of the diaphragm 17. The moving coil 15 is attached to the 
projections 25, namely by means of adhesive joints. 
5 As can be seen in Fig. 6, each projection 25 has an outer long side wall 26 and 

an inner long side wall 27 as well as two short side walls 28 and 29 and a bottom wall 30, 
which in the present case is cross-sectionally V-shaped. In total four V-shaped notches 31 are 
provided in the transitional area between the bottom wall 30 and the two long side walls 26 
and 27. The V-shape of the bottom wall 30 is chosen because this has a positive influence on 

10 the application and adhesion of an adhesive by means of which the moving coil 15 is attached 
to the projections 25. During the formation of the adhesive joint any surplus adhesive can 
escape through the notches 31. It is to be noted that the projections 25 formed by means of 
the two long side walls 26 and 27, the two short side walls 28 and 29, and the bottom wall 30 
have a substantially crenellated or trough shape and are open at their sides which face the 

15 front side 19 of the diaphragm 17. This shape of the projections 25 is obtained in that the 
diaphragm 17 is formed by means of a deep-drawing process. 

As can be seen in the Figures, the diaphragm 17 has an interspace between two 
projections 25. In the area of each of the interspaces two stabilizing walls 32 and 33 are 
disposed, which stabilizing walls are inclined with respect to the diaphragm axis 18. The two 

20 stabilizing walls 32 and 33 in each interspace are arranged in a roof-shape, the stabilizing 
walls 32 and 33 in each interspace of the present diaphragm 17 being arranged as a gable 
roof, as a result of which the two stabilizing walls 32 and 33 in each interspace adjoin one 
another directly in a line-shaped ridge 34. 

It is emphasized that a diaphragm 17 may alternatively be constructed in such 

25 a manner that the stabilizing walls 32 and 33 in each interspace are shaped as a trough and 
the stabilizing walls 32 and 33 do not adjoin one another directly but a wall which extends 
substantially transversely to the transducer axis 18 is interposed between the two stabilizing 
walls 32 and 33. 

In the present diaphragm 17 having two stabilizing walls 32 and 33 arranged 
30 as a gable roof in each interspace the two stabilizing walls 32 and 33 extend radially beyond 
the mounting zone 24 and the stabilizing walls 32 and 33 project from the mounting zone 24 
up to the inner zone 21 via an inner intermediate zone 35 and up to the outer zone 22 via an 
outer intermediate zone 36. Thus, the stabilizing walls 32 and 33 are disposed not only within 
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the mounting zone 24 but for a substantial part they extend also beyond the mounting zone 24 
up to the inner zone 21 and up to the outer zone 22. 

Owing to the described construction of the diaphragm 17 having radially 
extending stabilizing walls 32 and 33 arranged in the interspaces between the projections 25 
5 for attaching and holding the moving coil 15 and extending in radial directions away from the 
projections 25, it is guaranteed that, even in the mounting zone 24 of the diaphragm 17, the 
diaphragm 17 has a stable behavior in directions transverse to the diaphragm axis 18, i.e. in 
radial directions. This is because the stabilizing walls 32 and 33 provide a high stability of 
the diaphragm 17 in its mounting zone 24 but the stabilizing walls 32 and 33 hardly affect the 
10 ability of the diaphragm 17 to vibrate in a direction parallel to the diaphragm axis 18. 
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1. An electroacoustic transducer 

having a magnet system including an air gap, and 
having a moving coil, which is disposed partly in the air gap of the magnet system, and 

having a diaphragm, which is capable of vibrating parallel to a diaphragm axis 
5 and which has a front side and a rear side and an inner zone and an outer zone as well as an 
annular mounting zone which is situated between the inner zone and the outer zone and 
which serves for mounting the moving coil, the diaphragm having projections in the 
mounting zone, which projections project from the rear side of the diaphragm and to which 
projections the moving coil is attached, the diaphragm having an interspace between every 
10 two projections, 

wherein two stabilizing walls, which are inclined with respect to the 
diaphragm axis, are arranged in the area of each interspace, and 

the two stabilizing walls in each interspace are arranged so as to form a roof 

shape, and 

15 the stabilizing walls are formed so as to project beyond the mounting zone in 

radial directions. 

2. An electroacoustic transducer as claimed in claim 1, wherein the two 
stabilizing walls in each interspace are arranged as a gable roof. 

20 

3. An electroacoustic transducer as claimed in claim 1, wherein the two 
stabilizing walls in each interspace are arranged as a trough-shaped roof. 

4. A diaphragm for an electroacoustic transducer, 

25 which diaphragm is capable of vibrating parallel to a diaphragm axis and which has a front 
side and a rear side and an inner zone and an outer zone as well as an annular mounting zone 
which is situated between the inner zone and the outer zone and which serves for mounting a 
moving coil, the diaphragm having projections in the mounting zone, which projections 
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project from the rear side of the diaphragm and to which projections the moving coil is 
attached, the diaphragm having an interspace between every two projections, 

wherein two stabilizing walls, which are inclined with respect to the 
diaphragm axis, are arranged in the area of each interspace, and 
5 the two stabilizing walls in each interspace are arranged so as to form a roof 

shape, and 

the stabilizing walls are formed so as to project beyond the mounting zone in 
radial directions. 

10 5. A diaphragm as claimed in claim 4, wherein the two stabilizing walls in each 

interspace are arranged as a gable roof. 



6. A diaphragm as claimed in claim 4, wherein the two stabilizing walls in each 

interspace are arranged as a trough-shaped roof. 
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